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DETAILED ACTION 
Claim Objections 

1. Claims 14-17 and 19-20 are objected to because of the following informalities: 
In claims 14-17, "the Mach-Zehnder interferometer" lacks antecedent basis. 

In claims 19-20, "multiplexer" is used where "demultiplexer" may be intended. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

Adeetal. 

3. Claims 1-2, 7-8, and 13-14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ade et al. (U.S. Patent No. 5,347,601, hereinafter "Ade"). 

Regarding claim 1, Ade discloses: 

An optical transceiver for transmitting and receiving optical signals of the same 
wavelength, the transceiver comprising 
a light source Qight 16 in Fig. 1), 
a light receiver (photodetector 72) and 

input-output means (port 46) for receiving light from and transmitting light to a 
bi-directional optical transmission path (fiber 48), 

optical switching (coupler 34) means being provided to selectively provide optical 
communications between the light source and the input-output means and between the 
input-output means and the light receiver. 
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Regarding claim 2, Ade discloses: 

An optical transceiver as claimed in claim 1 in which the optical switching means 
comprises an integrated optical switch (Figs. 4 and 9). 
Regarding claim 7, Ade discloses: 

An optical transceiver as claimed in claim 1 in which the optical switching means 
can also be arranged to provide selected coupling ratios (col. 5, 1. 31-49) between the 
input-output means and the light source and the light receiver. 

Regarding claim 8, Ade discloses: 

An optical transceiver as claimed in claim 1 in which the light source comprises a 
light emitter Qaser in col. 4, 1. 5). 

Regarding claim 13, Ade discloses: 

An optical transceiver as claimed in claim 1 in which the input-output means 
comprises a fibre connector (port 46) for receiving an optical fibre providing the bi- 
directional optical transmission path. 

Regarding claim 14, Ade discloses: 

An optical transceiver as claimed in claim 13 in which the fibre connector is 
optically connected to a single port of a Mach-Zehnder interferometer (M-Z modulator 
10 in Fig. 1). 

McAdams 

4. Claims 1-3, 7-8, 12-14, and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by McAdams (U.S. Patent No. 5,515,195). 
Regarding claim 1, McAdams discloses: 

An optical transceiver for transmitting and receiving optical signals of the same 
wavelength, the transceiver comprising 
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a light source (i.e. lasers 50 in Fig. 2, source 110 in Fig. 6A), 
a light receiver (i.e. photodiodes in Figs. 3A-4B) and 

input-output means (i.e. couplers in Figs. 3A-4B) for receiving light from and 
transmitting light to a bi-directional optical transmission path (i.e. 40a or 40b in Fig. 2, 
66a or 66b in Figs. 3A-3B, 74a or 74b in Figs. 4A-4B, 105a or 105b in Fig. 6A) 5 

optical switching (i.e. Figs. 3A-4B, col. 6, 1. 31-47, col. 7, 1. 5-65) means being 
provided to selectively provide optical communications between the light source and the 
input-output means and between the input-output means and the light receiver. 

Regarding claim 2, McAdams discloses: 

An optical transceiver as claimed in claim 1 in which the optical switching means 
comprises an integrated optical switch (Figs. 3A-4B, col. 10, 1. 11). 
Regarding claim 3, McAdams discloses: 

An optical transceiver as claimed in claim 2 in which the optical switch comprises 
at least one phase modulator ("delay" in col. 7, 1. 26-30 modulates the phase of the signal 
that passes through electrode 78 in Figs. 4A-4B). 

Regarding claim 7, McAdams discloses: 

An optical transceiver as claimed in claim 1 in which the optical switching means 
can also be arranged to provide selected coupling ratios (col. 7, 1. 47-65) between the 
input-output means and the light source and the light receiver. 

Regarding claim 8, McAdams discloses: 

An optical transceiver as claimed in claim 1 in which the light source comprises a 
light emitter (i.e. lasers 50 in Fig. 2, source 110 in Fig. 6A), 
Regarding claim 12, McAdams discloses: 

An optical transceiver as claimed in claim 1 in which the light receiver comprises 
a photodiode (i.e. photodiodes in Figs. 3A-4B). 
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Regarding claim 13, McAdams discloses: 

An optical transceiver as claimed in claim 1 in which the input-output means 
comprises a fibre connector (i.e. couplers in Figs. 3A-4B) for receiving an optical fibre 
providing the bi-directional optical transmission path. 

Regarding claim 14, McAdams discloses: 

An optical transceiver as claimed in claim 13 in which the fibre connector is 
optically connected to a single port of a Mach-Zehnder interferometer (note Mach- 
Zehnder configuration in Figs. 4A-4B). 

Regarding claim 17, McAdams discloses: 

An optical transceiver as claimed in claim 13 in which two ports of the Mach- 
Zehnder interferometer (Figs. 4A-4B) are each connected to a fibre connector each for 
connecting, respectively, to first and second optical fibres (i.e. 40a and 40b in Fig. 2, 66a 
and 66b in Figs. 3A-3B, 74a and 74b in Figs. 4A-4B, 105a and 105b in Fig. 6A), each fibre 
providing the bi-directional optical transmission means. 

Imaoka et al. 

5. Claims 1, 8, 13, and 19-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Imaoka et al. (U.S. Patent No. 5,673,133, hereinafter "Imaoka"). 
Regarding claim 1, Imaoka discloses: 

An optical transceiver (Figs. 1-2B, 4, 6, 7, and 8) for transmitting and receiving 
optical signals of the same wavelength, the transceiver comprising 
a light source (i.e. transmitter 13 or 27 in Fig. 1), 
a light receiver (i.e. receiver 17 or 24 in Fig. 1) and 

input-output means (i.e. object 15 or 21 in Fig. 1, i.e. path between object 15 and 
optical switch 16, i.e. path between object 21 and optical switch 23) for receiving light 
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from and transmitting light to a bi-directional optical transmission path (i.e. optical fiber 
1 in Fig. 1), 

optical switching means (i.e. optical switch 16 or 23 in Fig. 1) being provided to 
selectively provide optical communications between the light source and the input- 
output means and between the input-output means and the light receiver. 

Regarding claim 8, Imaoka discloses: 

An optical transceiver as claimed in claim 1 in which the light source comprises a 
light emitter Gasers in col. 8, 1. 1-2). 

Regarding claim 13, Imaoka discloses: 

An optical transceiver as claimed in claim 1 in which the input-output means (i.e. 
object 15 or 21 in Fig. 1) comprises a fibre connector (note how object 15 or 21 connects 

'V. 

the optical fiber 1 to optical switch 16 or 23) for receiving an optical fibre providing the 
bi-directional optical transmission path. 

Regarding claim 19, Imaoka discloses: 

A transceiver unit (i.e. section 20 in Fig. 1) for receiving signals of more than one 
wavelength comprising a wavelength division multiplexer (i.e. object 21) for separating 
the signals of different wavelengths and an optical transceiver as claimed in claim 1 (see 
treatment of claim 1 above) connected to received signals of a first wavelength (i.e. 1.55 
|im) from the wavelength division multiplexer. 

Regarding claim 20, Imaoka discloses: 

A transceiver unit as claimed in claim 19 comprising a further receiver (i.e. 
optical receiver 22 in Fig. 1) for receiving signals of a second wavelength (i.e. 1.31 [xm) 
from the wavelength division multiplexer. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in 
which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Ade et al. as primary reference 

8. Claims 3-6 and 13-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ade as applied to claims 1-2 above, and further in view of McAdams. 

Note that Ade teaches a coupler embodiment (Ade, col. 16, 1. 41-52) that is similar 
to an embodiment in McAdams (McAdams, Figs. 3A-3B). Additionally, McAdams 
further teaches a Mach-Zehnder embodiment that has the same basic functionality 
(McAdams, Figs. 4A-4B) as the coupler embodiment. At the time the invention was 
made, it would have been obvious to a person of ordinary skill in the art to employ a 
Mach-Zehnder embodiment, as taught in McAdams, in the optical transceiver of Ade. 
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One of ordinary skill in the art would have been motivated to do this since Ade teaches 
that other suitable embodiments may be used (Ade, col. 16, 1. 41-59). 

Together, Ade in view of McAdams teaches the following: 

Regarding claim 3, Ade in view of McAdams discloses: 

An optical transceiver as claimed in claim 2 in which the optical switch comprises 
at least one phase modulator (McAdams, "delay" in col. 7, 1. 26-30 modulates the phase 
of the signal that passes through electrode 78 in Figs. 4A-4B; Ade, N col. 4, 1. 14-37). 

Regarding claim 4, Ade in view of McAdams discloses: 

An optical transceiver as claimed in claim 3 in which the phase modulator 
comprises a p-i-n diode (col. 10, 1. 55-68). 

Regarding claim 5, Ade in view of McAdams discloses: 

An optical transceiver as claimed in claim 4 in which the optical switch comprises 
a Mach-Zehnder interferometer (Mach-Zehnder embodiment, Ade in view of McAdams). 
Regarding claim 6, Ade in view of McAdams discloses: 
An optical transceiver as claimed in claim 5 in which the Mach-Zehnder 
interferometer is a four-port interferometer, comprising two four-port couplers 
(McAdams, Figs. 4A-4B). 

Regarding claim 13, Ade in view of McAdams discloses: 
An optical transceiver as claimed in claim 1 in which the input-output means 
comprises a fibre connector (Ade, port 46) for receiving an optical fibre providing the bi- 
directional optical transmission path. 

Regarding claim 14, Ade in view of McAdams discloses: 
An optical transceiver as claimed in claim 13 in which the fibre connector is 
optically connected to a single port of a Mach-Zehnder interferometer (a port of the 
Mach-Zehnder embodiment, Ade in view of McAdams). 
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Regarding claim 15, Ade in view of McAdams discloses: 

An optical transceiver as claimed in claim 14 in which a further light receiver is 

connected to another port of the Mach-Zehnder interferometer (McAdams, Figs. 4A-4B, 

note the two photodiodes) 

Ade in view of McAdams does not expressly disclose: 
said further light receiver is connected to another port of the Mach-Zehnder 
interferometer to monitor the output of the transceiver. 

However, using additional light receivers to monitor the output of transceivers is 
known in the art. At the time the invention was made, it would have been obvious to a 
person of ordinary skill in the art to incorporate such a monitoring function in the optical 
transceiver of Ade in view of McAdams. One of ordinary skill in the art would have been 
motivated to do this to provide any or all of the following common features: diagnostic 
and performance information about the transceiver, fault detection, signal-to-noise ratio, 
etc. Additionally, said another port already carries a test light 50, presumably for 
monitoring (Ade, col. 5, 1. 45), anyway. 

Regarding claim 16, Ade in view of McAdams discloses: 
An optical transceiver as claimed in claim 13 in which the fibre connector (Ade, 
port 46 in Fig. 1) is optically connected to two ports of the Mach-Zehnder interferometer 
(McAdams, ports of Figs. 4A-4B). 

Ade in view of McAdams does not expressly disclose: 
An optical transceiver as claimed in claim 13 in which the fibre connector is 
optically connected to two ports of the Mach-Zehnder interferometer via a Y junction. 
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However, it is known that ports of Mach-Zehnder interferometers connect to 
other components via an X or a Y junction. McAdams shows an X junction (Figs. 4A- 
4B). Ade shows a Y junction (modulator 10 in Fig. 1). At the time the invention was 
made, it would have been obvious to a person of ordinary skill in the art to employ a Y 
junction in the optical transceiver of Ade in view of McAdams. One of ordinary skill in 
the art would have been motivated to do this since Ade teaches that other suitable 
embodiments may be used (Ade, col. 16, 1. 41-59), and a Y junction is the standard 
alternate embodiment to the X junction of McAdams. 

9. Claims 9 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ade. 

Regarding claim 9, Ade does not expressly disclose: 

An optical transceiver as claimed in claim 8 in which the light emitter is a laser 

diode. 

However, laser diodes are extremely well known in the art. At the time the 
invention was made, it would have been obvious to a person of ordinary skill in the art to 
employ a laser diode as the light emitter of Ade. One of ordinary skill in the art would 
have been motivated to do this since laser diodes are standard and conventional light 
emitters for optical transceivers. 

Regarding claim 12, Ade does not expressly disclose: 

An optical transceiver as claimed in claim 1 in which the light receiver comprises 
a photodiode. 

However, photodiodes are extremely well known in the art. At the time the 
invention was made, it would have been obvious to a person of ordinary skill in the art to 
employ a photodiode as the light receiver of Ade. One of ordinary skill in the art would 
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have been motivated to do this since photodiodes are standard and conventional light 
receivers for optical transceivers. 

10. Claims 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ade as applied to claim 1 above, and further in view of Ishikawa et al. (U.S. Patent No. 
5,361,157, hereinafter "Ishikawa"). 

Regarding claim 10, Ade does not expressly disclose: 

An optical transceiver as claimed in claim 1 in which the light source comprises a 
reflector arranged to reflect light received from a remote light source via the input- 
output means. 

However, it is a well-known practice for optical transceivers to employ such 
reflectors as light sources. Ishikawa teaches a variety of optical transceivers with such 
reflectors (Figs. lD, 2B, 2C, 4A-8, 11, and 14-16). At the time the invention was made, it 
would have been obvious to a person of ordinary skill in the art to arrange the light 
source of Ade to comprise a reflector arranged to reflect light received from a remote 
light source via the input-output means. One of ordinary skill in the art would have been 
motivated to do this to obviate the need for a light source (Ishikawa, col. 1, 1. 35-37, 66- 
67). Light sources like the laser of Ade (col. 4, 1. 5) generally cost more than reflectors, so 
removing the need for such light sources would reduce the cost of the optical 
transceivers. 

Regarding claim 11, Ade in view of Ishikawa discloses: 

An optical transceiver as claimed in claim 10 in which the optical switching 

means is also arranged to modulate light reflected from the reflector (Ishikawa, i.e. col. 

3, 1. 24-25, col. 12, 1. 28-32, 44-59, col. 16, 1. 4-24). 
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11. Claims 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ade in view of McAdams as applied to claim 13 above, and further in view of Ramaswami 
et al. (Optical Networks: A Practical Perspective, hereinafter "Ishikawa"). 

Regarding claim 17, Ade in view of McAdams does not expressly disclose: 

An optical transceiver as claimed in claim 13 in which two ports of the Mach- 
Zehnder interferometer are each connected to a fibre connector each for connecting, 
respectively, to first and second optical fibres, each fibre providing the bi-directional 
optical transmission means. 

Note that one port is not expressly connected to an optical fiber (Ade, waveguide 
52 in Fig. 1). Rather, this port is available for a variety of alternative uses (Ade, col. 5, 1. 
42-54). One advantageous use for such a structure is fault management. That is, 
Ramaswami teaches a similar structure for transmitting and receiving (Ramaswami, 
note the two ports on the switches in Fig. 10.2(b)). At the time the invention was made, 
it would have been obvious to a person of ordinary skill in the art to utilize both output 
ports of the Mach-Zehnder interferometer by connecting each port to a fibre connector, 
each connector for connecting, respectively, to first and second optical fibres, as seen in 
Ramaswami. One of ordinary skill in the art would have been motivated to do this since 
the optical transceiver of Ade in view of McAdams is applied in optical communication 
transmissions (Ade, col. 2, 1. 49-59), and the fault management teachings of Ramaswami 
add the benefit of resilience against failures in optical communication transmissions 
(Ramaswami, p. 430), especially for the case that a fault occurs on the first fiber of Ade 
in view of McAdams (Ade, optical fiber 48 in Fig. 1). 

Regarding claim 18, Ade in view of McAdams and Ramaswami does not 
expressly disclose: 
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An optical transceiver as claimed in claim 17 when connected to the first and 
second optical fibres, the first optical fibre being coupled to a ring network so as to 
transmit signals to the network in a clockwise direction around the network and 
receive signals therefrom traveling in a counterclockwise direction around the network 
and the second optical fibre being coupled to the ring network so as to transmit signals 
thereto and receive signals therefrom in the opposite directions to the first optical fibre. 

However, Ramaswami further expands the aforementioned fault management 
teachings to apply to such ring networks (Ramaswami, p. 434-441, i.e. note Fig. 10.7). At 
the time the invention was made, it would have been obvious to a person of ordinary skill 
in the art to apply the optical transceiver of Ade in view of McAdams and Ramaswami to 
ring networks. One of ordinary skill in the art would have been motivated to do this 
since a ring is the simplest topology that allows a communication network to be resilient 
to failures (Ramaswami, p. 434, 2 nd full paragraph). 

Ainslie et al. as primary reference 

12. Claims 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ainslie et al. (U.S. Patent No. 5,594,578, hereinafter "Ainslie") and further in view of 
Ade, as applied to claim 1 above. 

Regarding claim 19, Ainslie discloses: 

A transceiver unit for receiving signals of more than one wavelength comprising a 
wavelength division multiplexer (i.e. DMX in Fig. 2, demultiplexer 22 in Fig. 3A) for 
separating the signals of different wavelengths and an optical transceiver (i.e. 
transmitter 13 and receiver 14 in Fig. 2, Tx and Rx for 1300 nm in customer's equipment 
20 in Fig. 3) connected to received signals of a first wavelength (i.e. telephony frequency 
in Fig. 2, 1300 nm in Fig. 3) from the wavelength division multiplexer. 
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Ainslie does not expressly disclose: 

said optical transceiver as claimed in claim 1. 

Ade discloses an optical transceiver as claimed in claim 1 (see treatment of claim 
1 above under Ade). At the time the invention was made, it would have been obvious to a 
person of ordinary skill in the art to incorporate the optical transceiver teachings of Ade 
in the transceiver unit of Ainslie. One of ordinary skill in the art would have been 
motivated to do this since the optical transceiver teachings of Ade are applicable to bi- 
directional communications, data, voice, and telephone signals (Ade, col 2, 1. 36-59), 
which are all disclosed by Ainslie (Fig. 3). 

Regarding claim 20, Ainslie in view of Ade discloses: 

A transceiver unit as claimed in claim 19 comprising a further receiver (i.e. 
broadband 15 in Fig. 2, Rx for 1550 nm in Fig. 3) for receiving signals of a second 
wavelength from the wavelength division multiplexer. 

Regarding claim 21, Ainslie in view of Ade discloses: 

A transceiver system comprising a central unit (exchange equipment 30 in Fig. 3) 
connected to plurality of transceiver units (col. 5, 1. 49-52) as claimed in claim 19, the 
central unit comprising a digital transceiver (Tx and Rx for 1300 nm in Fig. 3) for 
communicating with the optical transceiver of each the transceiver units. 

Regarding claim 22, Ainslie in view of Ade discloses: 

A transceiver system as claimed in claim 21 connected to a plurality of transceiver 
units, the central unit comprising a digital transceiver (Tx and Rx for 1300 nm in Fig. 3) 
for communicating with the optical transceiver of each of the transceiver units and a 
further transmitter (Tx for 1550 nm in Fig. 3) for transmitting signals to the further 
receivers of each of the transceiver units. 
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Conclusion 



13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Takahashi et al. is cited to show a related optical transceiver with 
optical switching means to selectively provide optical communication between a light 
source and an input-output means and between the input-output means and a light 
receiver. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David S. Kim whose telephone number is 571-272-3033. 
The examiner can normally be reached on Mon.-Fri. 9 AM to 5 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571-272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
-information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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